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Abstract: Linear Trend is Technique to generate the values for observerd frequency distribution and it 

will give the accuracy of the smoothing obtained depends on the number of available data sets. In this 

article ,an attempt was made to estimate the modified liner trend value generator for construction and 

selection of sampling plans for variable inspection scheme indexed through the MAAOQ over the Liner 

Trend .We compare the constructed sampling plans indexed through MAAOQ over Linear Trend with 

the basic sampling plans indexed with AOQL. And also obtain the performance of the operating 

characteristic curves. 
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I. Introduction 

A Lot Acceptance Sampling Plan (LASP) is a sampling scheme and a set of rules for making decisions. 
The decision, based on counting the number of defects in a sample, can be to accept the lot, reject the lot or 
even, for multiple or sequential sampling schemes, to take another sample and then repeat the decision process. 
These types of Lot Acceptance Sampling Plans are given below. 

In Single sampling plans, one sample is selected at random from a lot and disposition of the lot is 
determined from the resulting information. These plans are usually denoted as (n,c) plans for a sample size n, 
where the lot is rejected if there are more than c defectives. These are the most common ( and easiest) plans to 
use although not the most efficient in terms of average number of samples needed. 

In Double sampling plans, we take two samples. After the first sample is tested, there are the 
following three possible decisions about the lot. 

a. Accept the lot 

b. Reject the lot 

c. No decision 

If the conclusion is 'no decision', and a second sample is taken, the procedure is to combine the results 
of both samples and make a final decision based on that of defects. 

The Multiple sampling plan is an extension of the double sampling plans where more than two 
samples are needed for conclusion. The advantage of multiple sampling is to realise inspection of smaller 
sample sizes. 

The Sequential sampling plans is the ultimate extension of multiple sampling where items are 
selected from a lot one at a time and after inspection of each item a decision is made to accept or reject the lot or 
select another unit. 

The Skip lot sampling means that only a fraction of the submitted lots are inspected. 
Making a final choice between various types of sampling plans is a matter of deciding how much sampling will 
be done on a day-by-day basis. While selecting the type of various acceptance plans one must consider the 
factors such as administrative efficiency, the type of information by the procedure, and the impact of the 
procedure may have on the material flow in the manufacturing organization. In the following sections the 
methods to design single and double sampling plans and their interpretations are discussed in detail. 

The Inspection of items is broadly divided into two viz., Inspection by Attributes and Variable 
Inspection. Inspection by Attributes is an inspection whereby certain characteristics of units of products are 
inspected and classified simply as conforming or non -conforming to the specified requirements, 
manufacturing firm will admit to make defective items. In Acceptance Sampling by Attributes, each item 
tested is classified as conforming or non -conforming. A sample is taken and if it contains too many non- 
conforming items, the batch is rejected, otherwise it is accepted. Here, items used to be classified as defective 
or non-defective but these days no self respecting Variable Inspection or Continuous sampling inspection is the 
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examination or testing of units of product as they move past in inspection station. Only those units of the 
product found by the inspector to the non -conforming are corrected or replaced with conforming units. The rest 
of the production uninspected unit as well as units found to be non -conforming, is allowed to continue down the 
production line as conforming material. 

The Acceptance Sampling by Variables can be carried out by measuring a variable rather than 
classifying an item as conforming or non-conforming. Variables such as thickness, strength or weight might be 
measured. Usually it is easier and quicker to classify an item as conforming or non -conforming than to make an 
exact measurement. However, the information gained from an exact measurement is greater and so smaller 
sample sizes are required. A decision as to whether to use Attribute or Variables will depend on the particular 
circumstances of each case. 

The average outgoing quality limit (AOQL) is designated as the worst average quality that the 
consumer will receive in the long run, when the defective items are replaced by non-defective items. The 
proportion defective corresponding to the inflection point of the OC curve denoted as P*, and it is defined as the 
maximum allowable percent defective (MAPD). The desirability of developing a set of sampling plans indexed 
with P* has been explained by Mandelson (1962) and Soundararajan (1975). 

Dodge (1943) provided the concept of continuous sampling inspection and introduced the first 
constinuous sampling plan, originally referred to as the random order plan, and later designated as CSP-1 plan 
by Dodge and Torrey (1951). The continuous sampling plans represent extensions and variations in the basic 
procedure of Dodge (1943). Dodge (1947) outlined several sampling plans for continuous production. MIL- 
STD-1235C (1988) is the latest US military standard on continuous sampling plans. 

ANSI/ASQC standard A2 (1987)defines acceptance sampling as the methodology that deals with the 
procedures through which decisions of acceptance or non-acceptance are taken based on the results of the 
inspection of samples. According to Dodge (1969), the general areas of acceptance sampling are : 

1 . Lot-by-lot sampling by the method of attributes, in which each unit in a sample is inspected on a go-not-go 
basis for one or more characteristics. 

2. Lot-by-lot sampling by the method of variables, in which each unit in a sample is measured for a single 
characteristic such as weight or strength. 

3. Continuous sampling of a flow of units by the methods of attributes, 
and 

4. Special purpose plans, includes chain sampling, skip-lot sampling, small sample plans etc. 

Inspired by the work done in this direction, an attempt was made in this Research paper to Design and 
Forecast of sampling plans for Variable Inspection scheme. The average outgoing quality limit (AOQL)is 
designated as the worst average quality that the consumer will receive in the long run, when the defective items 
are replaced by non-defective items .The proportion defective corresponding to the inflection point of the OC 
curve denoted as P* ,and it is defined as the maximum allowable percent defective(MAPD).The desirability of 
developing a set of sampling plans indexed with P* , has been explained by Mandelson(1962) and 
Soundararaj an( 1 975 ) . 

Dodge(1943) provided the concept of continuous sampling inspection and introduced the first 
continuous sampling plan , originally referred as the random order plan and later designated as CSP-1 plan by 
Dodge and terry(1951). 

II. Methodology 

A sampling plan prescribes the sample size and the criteria for accepting, rejecting or taking another 
sample to be used in inspecting lot. The single sampling plan is the most widely used sampling plan in the area 
of acceptance sampling. A single sampling plan which has acceptance number zero, with a small sample size is 
often employed in a situations involving costly or destructive testing by attributes. The small sample size is 
warranted because of costly nature of testing and a zero acceptance number arises in practice. The Operating 
Characteristic (OC) curves of such plans have a uniquely poor shape, such that the probability of acceptance 
starts decreasing rapidly, even for small values of P, where P is the percent defective. The average outgoing 
quality limit (AOQL) is defined as the worst average quality that the consumer will receive in the long run, 
when defective items are replaced by non-defective items. Dodge and Romig (1959) have proposed a procedure 
for the selection of a Single Sampling Plan (SSP) indexed with AOQL by reduce the average total inspection. 
Mandelson (1962) has explained the desirability of developing a system of sampling plans indexed through the 
Maximum Allowable Average Percent Defective (MAPD) and shown that P*= - for an SSP with sample size 

'n' and acceptance number 'c'. 

One of the desirable properties of OC curve is that the decrease of Pa(P) should be slower for lesser values of 
P (good quality) and steeper for larger values of P, which provides a better overall discrimination. If P* is 
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considered as a standard quality measure, then the above property of a desirable OC curve is exactly followed. 
Since P* correspondents to the inflection point of an OC curve, it implies that 

a 2 log l(p) 
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Where Pa(P) is the probability of acceptance at quality level p fraction defective. 

The MAAOQ of an SSP is defined as the average outgoing quality (AOQ the MAPD. Assuming Poisson 
conditions for quality characteristics, we have 

AOQ = P.Pa(P) 
= P.Pa(P) (1 
= P.Pa(P) 
Then we have MAAOQ=AOQ at P* 
This can be written as 
MAAOQ = P*.Pa(P*) 

p * (nP') r 



This study provides tables and procedures for designing and forecasting of certain Acceptance 
sampling plans using MAPD as a quality standard and (MAAOQ)lt as a measure of outgoing quality. It also 
provides tables and procedures for the selection of SSPs, CSPs using the MAPD as a standard quality and the 
(MAAOQ)lt as an average outgoing quality and then the parameters of SSP, CSP are determined. This study 
considers (MAAOQ)lt in place of AOQL and then constructed tables through the different OC curves. It gives 
better measure to compare with Average Outgoing Quality Limit. This procedure protects the interests of the 
consumer in terms of incoming and outgoing quality. 

The selection of sampling plans with this procedure is more advantageous to the producer and the 
consumer than the procedure adopted through AOQL. These procedures reduces the cost of inspection for the 
producer and the consumer gets quality items. 

III. Tables and Discussions 

For variable inspection scheme, we construct the possible tables indexed through the AOQL and also 
construct the tables indexed through the MAAOQ over Linear Trend. And also drawn the OC curves in the 
following manner. 
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IV. OC CURVES and AOQ CURVES 




V. Conclusions 

From the above tables and curves,, we observe that the procedure for construction and selection of 
sampling plans through MAAOQ over the Linear Trend is also applicable in variable inspection scheme. The 
performance of the operating characteristic curve is also agreeable. This procedure is the modified procedure for 
selection of sampling plans through MAAOQ over Linear Trend. 
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